Introduction
============

In recent years, rapid developments of research on mutual interaction between physiological processes and psychological functions of an individual and on psychological factors connected with pain suffering have been observed \[[@B1]-[@B5]\]. Pain has two fundamental aspects. The first is sensory, connected with the perception of pain. Thanks to it, it is possible to locate the pain. The second is emotional, being connected with the character of a psychological reaction to the pain stimulus. The emotional component of pain is, to a large extent, subjective; therefore, the feeling of pain differs in individual persons \[[@B3],[@B6],[@B7]\]. According to bio-psycho-social model, along with the transformation of acute pain into chronic pain, an increasingly greater role in sustaining pain sensations and behaviors is played by psycho-social factors. Thus, pain is actually a personal, internalized, and multi-level experience.

Subjective factors which decide about the way information connected with pain is perceived are, in the first instance, previously encoded and shaped cognitive schemes related to health, illness, and the way of coping with a situation. Health and psychological condition depend to a certain degree on both: the nature of stressful incidents (e.g., pain, illness) and the very efforts undertaken to handle a given situation \[[@B4],[@B8]\]. A key element modulating pain sensation is its reception and cognitive assessment. When analyzing the course of psychological processes of coping with pain, attention should be drawn to the factors which may support an individual in their efforts to reduce sensations or get control over stressful experiences. One of such factor is an individual\'s conviction about having control over what happens in life or about the ability to influence and change the course of events \[[@B4],[@B6],[@B7],[@B9]\].

Apart from the sense of control, an important role in the analysis of psychological mechanisms of coping is attributed to the sense of self-efficacy, which is strongly related to the previous resource. It is believed that self-efficacy influences decisions to undertake a given activity, the amount of effort put in it, or persistence in action. This kind of internal assessment of future individual\'s action does not constitute a permanent disposition, but rather refers to a specific situation context. However, if individual\'s self-efficacy is too little, he usually acts ineffectively, even though he knows how he should act. People who experience doubts about their capabilities, reduce efforts, or totally give up when facing a problem \[[@B9]\].

Contemporary psychology ascribes a significant meaning in the psychological regulation of individual\'s behaviors to his expectations. It is believed that if a person expects that his actions will bring desired results, he will undertake efforts to achieve them, even though the progress is slow and hard to make. Generalized expectations toward the future make up an important aspect of personality, defined by Scheier and Carver \[[@B10]\] as the dispositional optimism. It is a conviction that rather positive than negative happenings will occur in life. Research carried out by Scheier and Carver \[[@B11]\] shows that optimistic expectations toward the results of one\'s own activities, and also toward the future, allow people to have better subjective frame of mind when facing various stressful events and to apply more active strategies of coping. Thus, optimism seems to be a good predictor of constructive coping with stress, including illness and pain \[[@B12]\]. The reasons for a positive influence of dispositional optimism on psychophysical well-being are suspected in undertaking dissimilar defensive strategies. As it was mentioned, optimists tend to rely on active coping, while pessimists frequently apply escape-like solutions. What is more, optimists are more ready to accept the realities of stressful situations, they act more persistently and consistently \[[@B9]\]. Similar conclusions, i.e., optimism being a resource moderating coping in a stressful situation, have been drawn by Seligman \[[@B13]\]. According to his theory, it is not only the ability to control aversive stimuli, but, in the first instance, the way of interpreting these stimuli by a person that decides about a certain habitual way of coping. Generalized negative interpretation (pessimism) leads to passiveness and depression, so called learned helplessness, which is clearly a non-adapting strategy.

The aim of the present study is to define a relation between the kind of life orientation (optimism vs. pessimism), and coping with pain (believes about pain control and the choice of coping strategy). In the study, life orientation approach according to Scheier and Carver\'s theory \[[@B10]\] was used. Based on this theory LOT-R - Life Orientation Test was constructed \[[@B12]\]. Dispositional optimism is defined herein as a factor favorable for physical well-being and the ability to resist stress-inducing life experiences, which, in turn, is crucial for health and for undertaking pro-health behaviors.

Materials and methods
=====================

The study was approved by an institutional Ethics Committee. The following questionnaires were used:

1/ The Life Orientation Test (LOT-R), developed by Scheier, Carver, and Bridges \[[@B14]\], in a Polish adaptation by R. Poprawa and Z. Juczynski. The test analyzes generalized expectations of an individual toward the future. These expectations constitute one personality aspect, called dispositional optimism. LOT-R reliability was calculated on the basis of Cronbach\'s *alfa*co-efficient value as 0.76 \[[@B12]\].

2/ The Beliefs about Pain Control Questionnaire (BPCQ), developed by Skevington \[[@B15]\]. A Polish adaptation of the questionnaire was done by Z. Juczynski. BPCQ contains 13 statements, composing three elements that measure the strength of individual believes related to pain control. Three sources of pain control, examined in the frames of BPCQ are: personal control (internal locus of control); doctors\' influence, and the influence of random events. Cronbach\'s *alfa*co-efficient, for the whole questionnaire, is 0.75 \[[@B12]\]. In the present study, a relation between dispositional optimism and internal locus of pain control was analyzed.

3/ The Pain Coping Strategies Questionnaire (CSQ), developed by Rosenstiel and Keefe \[[@B16]\] in a Polish adaptation by Z. Juczynski. The questionnaire is used to evaluate applied strategies to cope with the pain experienced and to evaluate these strategies\' efficiency in controlling pain. It comprises 42 statements describing various methods of coping with pain and two questions for the evaluation of one\'s own skills to control pain. The ways to cope with pain reflect six cognitive strategies (reassessment of pain sensation, sensations ignoring, one\'s declaration of coping with pain, diverting attention, catastrophizing, praying/pining) and one behavioral strategy (increased behavioral activity). Cronbach\'s *alfa*co-efficient, for the whole questionnaire, is 0.80 \[[@B12]\]. Here we analyzed relations between dispositional optimism and selected strategies of coping with pain, such as: diverting attention, increased behavioral activity, catastrophizing, and individual\'s declaration of coping with pain.

The study was conducted in 65 persons; three sets of questionnaires were rejected due to some missing data. Eventually, the results obtained from 62 persons were analyzed; including 34 women (54.8%) and 28 men (45.2%) aged 24 to 65. The examined were patients suffering from rheumatoid arthritis, back-ache, or neuropathy. The survey was conducted in rehabilitation centers in the cities of Warsaw and Radomsko.

Normality of data distribution was checked with the Kolmogorow-Smirnow test. For further statistical procedures, parametric Pearson\'s r test was applied.

Results and Discussion
======================

The Kolmogorow-Smirnow test rejected the null hypothesis that the variables studied were not normally distributed. The results of the analysis are presented in Table [1](#T1){ref-type="table"}.

###### 

Results of Kolmogorow-Smirnow test.

  Variables                         Z statistics   Significance
  --------------------------------- -------------- --------------
  Dispositional optimism            0.682          P = 0.418
  Internal locus of control         0.739          P = 0.646
  Declaration of coping with pain   0.806          P = 0.535
  Diverting attention               1.281          P = 0.075
  Behavioral activity               1.025          P = 0.234
  Catastrophizing                   0.946          P = 0.332

Table [2](#T2){ref-type="table"} demonstrates the analysis of correlation of dispositional optimism with the variables describing the ability of coping with pain. An optimistic life orientation related highly positively with the variables of pain control and negatively with the catastrophic attitude.

###### 

Correlation between dispositional optimism and coping with pain.

                                                             Pearson\'s *r*coefficient   Significance
  ------------------------ --------------------------------- --------------------------- --------------
  Dispositional optimism   Internal locus of control         0.60                        P \< 0.01
                           Declaration of coping with pain   0.38                        P \< 0.05
                           Diverting attention               0.93                        P \< 0.01
                           Behavioral activity               0.82                        P \< 0.01
                           Catastrophizing                   -0.28                       P \< 0.05

The higher was the level of dispositional optimism, the stronger internal pain control (r = 0.60, P \< 0.01). It means that dispositional optimism is favorable for more active ways of coping with pain, since the optimism is a consequence of internal feeling of being in control. A positive role of this feeling may be observed, for instance, from the results obtained in a study performed in cardiac patients. Patients, who face heart failure, when have a feeling of internal control over their situation achieve better treatment progress \[[@B17]\]. Relations between dispositional optimism, on the one side, and the selection of strategy for coping with pain and the subjective assessment of coping, on the other side, found in the present study show that individuals with positive attitude more frequently use cognitive strategy connected with attention diversion (r = 0.93, P \< 0.01) and have a higher tendency to undertake behavioral activities, which enables to distance them from pain sensation, and thus decreases pain intensity (r = 0.82 P \< 0.01). It may be stated that dispositional optimism prevents excessive focusing on pain sensations, which usually accompanies pain assessment as a dangerous stimulant. Other studies conducted so far on the subject shows that fear for pain may cause additional attention focusing on pain and pain related stimuli; strengthening the tendency not to undertake any activities. Consequences of avoiding activity rank high among other factors that gradually weaken patients\' condition \[[@B3],[@B5],[@B6],[@B18]\].

In the present study we found a negative correlation between dispositional optimism and catastrophizing (r = -0.28, P \< 0.05). It means that dispositional optimism, to some extent, prevents the feeling of all-embracing pain influence on patients\' life and related perception of helplessness. Catastrophizing is generally treated as a product of worse pain coping skills. Previous research shows that patients with chronic pain are especially vulnerable to excessive generalization, personalization, selective perception, and catastrophizing. Catastrophizing seems to have especially big influence on pain and malfunction. A higher tendency for catastrophizing and undertaking less adaptive behavior strategies is linked with lower pain tolerance as well as with pain intensification and distress \[[@B1],[@B5],[@B7]\]. A natural consequence of the above discussed dependences is a positive correlation of dispositional optimism with the feeling of one\'s coping with pain (r = 0.38, P \< 0.05). It means that dispositional optimism is favorable for a positive evaluation of one\'s own efforts connected with coping with pain, which may, in turn, strengthen the feeling of self-efficacy.

Summing up, the present results are consistent with those from other studies. In the literature, an opinion prevails that dispositional optimism has a positive influence on psychological well-being, by releasing more active strategies of coping, undertaking more efforts, and a constructive approach when facing failures. Similar results have been achieved when analyzing patients suffering from coronary heart disease. Persons with an optimistic attitude toward life have much better physiological results of coping with pain than pessimists do \[[@B9]\]. Research with application of the most advanced technologies for brain imaging show how cognitive processes, emotions, and learning may modify the processing of information sent to brain sensory areas. Functional magnetic resonance shows that different parts of the brain are engaged in feeling pain and its anticipation. More importantly, activity level in the areas connected with cognitive and emotional competences of pain is susceptible to changes in the areas processing sensory pain information \[[@B19]\]. Thus, a conclusion may be stated that dispositional optimism plays a key role in forming the mechanisms of coping with chronic pain and thereby in improving the psychophysical comfort of patients.
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